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WetreatamodelofPOincaregaugetheoIy(ＰＧT)whichcanbecompatiblewithgeneralrelatMty6TheequationsPobtainedarerewrittenincompIexEinstein-Yang-MilIsfbrms･WepickupitsspeciaIcase，‘`Abeliansolution,,where
theequationsareessentiallyreducibletOcomplexEinstein-ＭａｘｗｅＩｌｅquations･Ｏｎｔｈｅｏｔｈｅｒｈａｎｄ，wedelinecertain
``complex,,phasetransfOrmationsbyextendingordinaryphasetransfbrInations･Ｔｈｅｎｗｅｈｎｄｔｈａｔｔｈｅｓａｍｅｃｏｌｎｐｌｅｘ
ＭａxweIIequationsasthosefromPGTcanbeobtainedfromangaugetheorybasedonthe``complex,,phasetransfbrmati
ons･ＯｎｔｈｅｂａｓｉｓｏｆｔhisfactweconcIudethatthesourcesfbrtheLorentzgaugeheldmaybeacomposedofatleasttwo
Diraclields,ifthesourcesareDiracparticles．
llntroduction
PoincaregaugetheCry（PGT）wasfOundedby
Utiyama[1］andKibble[２１andlaterdevelopedtoa
moregeneralmodelwiIhmneindependentparame‐
tersbyHayashi[3]andHehlandhiscoUaborators[４１
SinceIhen，somespecialsohltionshavebeensolved
mseveralmodels[5Landalsovarlantconditions
havebeｅｎｉｍｐｏｓｅｄｏｎｔｈｅｐａｒａｍetersfromvarlous
requlrements[６１
Generallyspeaking，ＰＧＴｉｓａｔｈｅｏｌｙｗｉｔｈｔｗｏ
ｇａｕｇｅｉｉｅｌｄｓ，namelyatranslationalandaLorentz
gaugeiield，anditisgeometlicaUyintelpretedasa
Riemann-CartantheorywiIhacurvamreandatorsion
TYlisisdonebyidentifymgtheLorentzgaugefielｄ
ｗｉｔｈａｎａＨｉｎｅｃonnectionIhrougharequlrement:Kib-
ble，scovaliantderivativeofavierbeinheldshouldvan-
ishHoweveLweadoptheleamodelwhichcanbe
mterpretedasanEmsteintheoryassociatedwiIhthe
LorentzgaugefieldThisselectionｉｓｂａｓｅｄｏｎｂｏｔｈ
ＩｈｅｓｉｍｐｈｃｉＩｙａｎｄｅｘperimentalorobservationalre‐
sultswhichappeartojustifytheEinsteintheoryatleast
mmacroscale・
Itiswell-known[7］thatanyYang-Millstheories
basedonarbitrarymternalgaugesymmetnesarere-
ducibletotheMaxweUtheorymaspecialcaseAnd，
ｏｆcourse，IheMaxwelllheorycanbedelivedfTom
gauginganyphasetransfOrmations、Ｉｍｈｅｓａｌｎｅｗａｙう
ＰＧＴｉｓ1℃ducibletocomplexEinstem-Maxwelltheory
throughcomplexEinstein-Yang-MillsIheory[8］
InthispaperitisshownthatthecomplexMaxwell
lheorycanbederivedfiDmagaugelheorybasedon
gaugedandextendedphasetransfbrmations・
Ａｎｄａlsoweconsiderthegaugetheoryinsuch
acaseIhatthecomplexMaxweUiieldisinteracting
withDiracfields・Thenweconchdelhatlhecomplex
MaxwelliieldmustbegeneratedbyapairofDirac
fields・FromIhisconclusionweinferfOrthesoure
oftheLorentzgaugefieldtｏｂｅａｃｏｍｂｉｎａｔｉｏｎｏｆａｔ
ｌｅａｓｔｔｗｏＤiraclields,ｈｎｈｅｓｏｕｒｃｅｓａｒｅｃｏｍｐｏｓｅｄｏｆ
Ｄｉｒａｃｐarticles
lnthenextsectionwe1℃viewhowacompatible
PGTmodelwithEinsteinIheoryisreducibletocom‐
plexEinstein-MaxweUtheoly・Andthenweconsider
thetransfOrmationpropertyoftheLolentzgaugefield
asacomplexMaxwellfieldunderthePoicar6gauge
Iransfbrmations・Asaresult，ｗｅｆｉｎｄｌｈａｔｔｈｅｃｏｍ‐
plexMaxweUfieldistransfbrmedliketheordmary
Maxwelliieldexceptthatitisacomplexquantity,Ｔｈａｔ
is,lhePoicaregaugetransfbnnationsbehavelikegen-
eralcoordinatetransfOmlationsplusgaugedco"V）Jex
phasetransfOrmationsfbrIhecomplexMaxweUfield
lnSec3weextendordinaryphasetransfOImations
3４ Shin-ichiNAKARIKI,YuichiKoDAMAandDaisukeYAMAMoTo
andresearchagaugetheorybasedontheextended
phasetransfmnations、Andsuchacaseisconsidered
IhatIhesourcelscomposedofDiracparticles・Fmallyう
lhegaugetheorylscomparedwiththetheoryreduced
homPGmTheiinalsectionisdevotedtoconclusions．
2.2Ｔｈｅaction
InourpurposeweadoptthefO11owinginvariantac‐
Uｏｎ
'＝〃ｗ，,DMI）
‐：oTcMc…+；・WCL:ovw
＋q1Fhm山F偽､〃＋αF）（2.3）
Hereaanda1arecouplingconstaｎｔｓａｎｄＴＣＡｍ〃，…
aredleirreduciblecomponentsofafieldstrength
Ckm〃・ＡｎｄＦｉｓｄｅｈｎｅｄａｓ
Ｆ＝６A似6ｍしＦｈｍ山
Andalsoに－det(6k脾)isneededtomakethcacUon
lnvanant、
TheAction(２３)canbealsowrittenas
`=〃`(Ｍｗ１+`R+･凸…F…)，
（2.4）
omttmgadivergencetermandusingtheidenUty
にβ＋;Tc…Tc…-;ｗｃⅧ
＋:4Ｗ+(wwc稲ルル
HereRisascalarcurvamrewhichismadefiPomRicci
tensorRルthroughRiemanntensorR入偏似,,definedin
termsofthemetricgル．
Bythevariationalprinciplewecanlhenderivethe
fOllowingequationsfbrtheLorentZgaugefieldandfbr
thetranslationalgaugefield,respectively：
Ｆ１ｈｍ"p,p-ArkpEwz"ｐ－ＡｒｍｐＦｈｒねｐ
－△rpr凡ｍ"ｐ－△ねrp凡ｍ７ｐ
＝LsjMk…（２５）４α，
ZCompatiblemodelwithgeneralrelativity
2･lPrelimin2ries
LetuscoMdcrasetofmatterfields9＝{9A/Ａ＝
主:Ahj鑑概灘;i響illlH1lii器皇１１二諏三:”r
HereSkmaregeneratorsfOrLorentztransfOnnations
and,inpMicular,Skm＝－討惚、＝－:[7肉,７m]fｏｒ
９＝Dirachelds・Ｎｏｗ,weassumethatthebehaviorof
9iscontroledbyanactionJd4zLM(9,9,k),whichis
invariantunderlhePoincar6transfbrmations・Ｈｅｒｅ９，k
mcanMhederivative祭,andLM(9,9,k)isLagragian
densityfOr9・
Itiswell-known[2lthatwhenIhePoincaretrans‐
fbnnationsaregauged,nalnely
Ｊ懇にし』ん、(z)麺、＋Ek(麺)→〃＝(仏(麺）
０９＝;LJjbm(趣)s鷹ｍ９
（2.1）
lhentheoldinaryderivative9’んmustbereplacedby
lhecovanantoneＤＷｆＯｒｔｈｅＬａ印angiantokeepits
lnvanance・HereDWisdefinedbytwogaugehelds,a
translationalgaugefieldcl,似andaLorentzgaugefield
Akm似，asfO11ow：
ＤＭＩ=Ｍ､似,=Ｗけ;A…ＳＷ(22）
ｗｉｔｈ
ｂＡ“＝6A似十ｃk似．
hcidentally,６A似iscaUedvier-beinortetradfieldThe
fieldstrengthsfOrlhesegaugefieldsaredefinedas Ｒ幽酸-;`州=士Ⅳ'+乃鰹"）（26）
Hereweput風、"ｐ＝６ね“bp〃Ｆｈｍ妙ａｎｄＦｈｍ"p,ｐ＝
川F胸、"p,〃Ontheotherhand,△ん、”areRicci，sro‐
tauoncoefficientsdefinedmtennsofb，sanditsfirst
derivativesas
△…=△川b繩鰹=;(恥禰十．…+`…）
ＳＡＪａｎｄＺ】,rarethespin-angularmomentumandlhe
energy-momenmmtensorsofthematterfield9，ｒｅ‐
spectively・Ａn．乃叫istheenergy-momenmmtensor
ofIheLorentzgaugeheld：
my=-4町(,州…F…-;州…F…）
（2.7）
ＦｈｍルーＡｋｍし,ｒＡｋｍ“＋ＡＡＷＴｍ"－ＡＡＭＴｍ似
and
Ｃｌ６ｍね＝ｃＡｍ”＋ＭＡ[m"]，
ｗｈｅｒｅｗｅｐｕｔＡＡｍ”＝Ａ片、脚6､似ａｎｄＡｒ…＝
ﾜｱ胸Akm似wilhMinkowskimctricりんｍ(＝りん､）＝
djq9.(＋1,-1,-1,-1)．Ａｎｄａｌｓｏｃｋｍ”－
６k岬(bmlW′－６"似6mし）ｗｉｌｈ６Ａ似dcfincdby
6“６ｍ似＝りんｍ・HereafterweshaUusetheMinkowski
metricsりんｍ，りんmtoraiseorlowerlhelatmindicesand
lhemetric9’し＝６A似6Aし，，ルー６片似６Aしtoraiseor
lowerthegreekindices．
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2.4Fieldequations2.3Covariantderivatives
TTleoriginalKibble，scovaliantderivative[Z］has
beendeiinedby Usingthecovariantderivative▽"，Iheequauon
●
(2.5)canbewrittenas
、似α=い;A伽脚+かＷ'α
fbragenericfieldatransfbrmngaccordingto
化;恥､s胸､α+(弘M
Theaflineconnectionr入叫islhengivenby
rルーbj入(b#",し+Aﾎﾞﾙbj似)
Thisconnectionhasbeenderivedfromtherequirement
lhatlhecovariantderivativesofthevier-beincompo-
nentsshouldvanish，
、’6A〃＝０，etc． （2.8）
HOwevel;weadopthereanextendedEinstein，scovari-
antderivative1whichiｓｄｅｆｉｎｅｄａｓ
▽牌｡=α｢;△伽柳｡+{小川２，）
杣…｡…M…い}Ｍ…
felsymboLThedehnitioniscomingffomtheorigmal
D似α・Ｉｎｆａｃｔ，ｆＯｒｔｈｅｇｅ"e7jcfielda，lhecovariant
derivativesD似αａｎｄ▽似aarerelatedby
D仏α=▽似α+;K伽S臘緬α+K鵬wWWa
ThisiseasilyknownbynotingtherelationsAAm似＝
K､…-△川……=-い}I臘刈ｗ＋
6ｍ似6,〃6地,し，ｗｈｅｒｅＫＡｍ〃＝ｂ沌似Ｋｋｍ牌iscaUeda
contortionandgivenbyK…＝；(C…＋Cmね腓
qmk)．
Thecovariantderivative▽似satisfieslhecondiUon
▽ﾉﾙﾚｰ0,etc., （2.10）
mplaceofthecondition(2.8)andtherefOMhemetric
condition▽似9入パーOisautomaticallysatisfied
Weshallalsouseanothercovariantderivative
(α;似),whichisequivalentto▽似abutitisrestrictedto
oPerateonwol9jc！tensorsonly・Accordmglyうthecovari‐
antderivativeisjustequaltotheEmstein，scovariant
derivative・Itshouldberemarkedthatitalsosatisfies
lhemetriccondition
Ｗ▽似Ｆｈｍ"Ｐ △『ん似Ｅｗｍ似一△「ｍ似Ｆ１６、似
Ar“Ｅｗｍ似一Ａｒｍ似凡r"以
上sM…．４α１
Furthermore,whenmakinguseofthecondition(2.10）
andIhecovariantderivative(;),thentheequationcan
bereducedto
F伽"w+A鷹『しF『m“+Am"FkrルーとSm`k，剛４α，
（2.11）
WecanalsohavethefO11owmgequation,whichcanbe
drivenfromtheBianchiidentityｉｎＰＧＴｉｎｅｘａｃＵｙｔｈｅ
ｓａｍｅｗａｙａｓａｂｏｖｅ：
Ｆ↑ん、ルi〃＋Ａｋｒｊ,Ｆ↑ｒｍル＋Ａｍｒ〃Ｆ１ｋｒルー０，
（2.12）
whereＦ↑ん、ルｉｓＵｌｅｄｕａｌｏｆＦｋｍノル，namely
F伽ルー；FkmαβEαβルー；Fk…Er川批，〃withtheLevi-CivitasymbolEAm"ｐ(Eol23＝１)．
2.5Abeliansolutions
Wealreadyknow[8］thataboveequations（2.11）
and（2.12）ｃａｎｂｅｗｎｔｔｅｎｉｎｔｈｅｃｏ〃ﾉexEinstein‐
Yang-MillsfOrm
〃}し－ＭハアルーーL端，（z'3）４cll
涙↑似〃;レーj凡×戸ルー０， （2.14）
ifwedehne
A叫十;EobcA岬，
ＦＭ+;恥蜘，
s…+;師･珈岬
→
ｕ山
一
(乃北
→
(s｣'1小
ＡｎｄａｌｓｏｔｈｅｆｉｅｌｄｓＵｅｎｇｔｈｆｂｒｔｈｅｃｏmplexLorentz→
gaugefieldA/`ｃａｎｂｅｗｒｉｔｔｅｎａｓ
- - - _ -
孔し＝」し,似一人↓`,〃－Ｍ似×ん． (215），山1入＝▽入ルレー0,
but Letusnowconsiderso-caUedAbeliansolutionswhose
●exlstenceisweU-knowninlheordinaryYang-Mills6A伽≠０
lForsimplicitywenametherelativisticcovariantderivativeswithChristoffelconnectionsEinstein，scovariantderivatives．
Shin-ichiNAKARIKI,YuichiKoDAMAandDaisukeYAMAMoTo3６
lheory・merelheYang-Millsequationscanbereduced
toIheMaxwellequauons・ＨｅｒｅｗｅｇｅＬｈｏｗｅｖｅｒうthe
cw"pJexMaxwellequationslnfact,ｉｆｗｅｐｕｔ
一－
４ﾉｨｰﾉ肌山 （2.16）
TYlenifweassume凡〃tobeaworldtensorjustlike
IheordinaryelectromagneticheldtensoLthenfromthe
definition(2.16)andaboverelationwecangetatonce
→
IlletransfOrlnationpropertyofβ：
_ →→
Ｊβ＝－ｊＷ×β、（2.22）
Ihenwegetatoncefromtlleequationｓ（2.13）ａｎｄ
(2.14） Omheotherhand,fromthetransfOrmationpropertyof
theLorentzgaugefieldAkm似ｗｅｈｎｄ
－ →－ → _
肌以＝－ｊｗ×.Aリーピレ,似人レーｗ,似
andtherefOre,becauseｏｆ(2.22)，
LcYisXf４α１
０）
鈩似し;レ
ア↑岬i〃
(2.17）
(2.18）
－
Wllereβisassumedtobesomeconstantcomplexvec‐
miieldan…iMverse,ｉＭ＝参Andｱﾙi，
astrengthofthecomplexMaxwellfiｅｌｄＡ似：
Ｍ似＝－ﾋﾟﾝ,似ん＋仰， （2.23）
whereweputX＝＝YxW・
HereitshouldberemmkedlhatthelocalLorentz
transfOImations（｡勿似＝（似＝０，６６kリー
ーLUm胸(範艸似)arenowreducedtoUlecomp化xphase
transfO1mationsfOrthecomplexMaxweUfieldA似．
Accordingly，thisfactleadsussuchanexpectauoｎ
ｔｈａｔｗｅｍａｙｂｅａｂｌｅｔｏｃｏｎｓｌｒｕｃｔｔｈｅtheoryfOrthe
Lorentzgaugeiieldbeingnowidentifiedwithancom-
plexMaxwelliieldmtennsofagaugeIheorybasedon
anextendedphaselransfOrmaUonThisproblemwUl
bediscussedinIhenextsectionAdditionallyうitshould
benotedthatanylocalLorentztransfOrmaUonscanbe
composedofthefO11owingtwoparts：
－●
（１）tllerotationaboutaparallelaxistoβ:inIhiscase
→→ _
Ｗ×/β＝０，sothatJ/Ｂ＝ＯａｎｄＭ“＝岬．
→
（２）tllerotationaboutanaxlspelpendiculartoβ:in
IhiscaseX＝-毛ＹＷ＝0,andJβ＝－ｊＷｘβ→ →→
ａｎｄＭ/』＝０．
FinaUyうwenotethatbecauseofthetransfOrmation
_ __
property(2.22)ｏｆβ,Ihequantityββ(andtherefOre
itsrealpartβ1andimaginarypartβ2too)isinvariant
underanyPoincar6gaugetransfbnnations．
ＪＥ〕ルール,似一Ａ似,〃．
AdditionaUyうwenotealsolhatthefieldequation(2.17）
cａｎｂｅｗｒｉｔｔｅｎａｓ
念(瑚十(孟卿Ｗ１，）
念にsHrⅦ)鶚)(220）
レ
レ
レ
レ
必
．
必
，
■
上
ｏ
Ｐ
Ｆ
Ｐ
wherelherealheldsA似ａnｄＢ似ａ1℃dehnedbyA似＝
A仏十iB沙andFLandFf"aMhecorrespondingreal
fieldstrengths,respectively・
OntheoUlerhand，theenergy-momenmmtensor
(2.7)fOrtheLorentzgaugeiieldisthengivenby
Ｔｍ＝Ｍ{1Ｍ入~芋FWA儘一卿ハ
＋芋Ｆｗ入臘}-Ｍ{唖入〃
＋ＦＭＬ等Fjw入臓｝（221）
WhereweplMβ三β1＋iβ2.WeshaUseelaterthatβ，
andβ2areinvariantunderanyPoincar6gaugetransfOr-
matlons． ３GaugetheoIybasedonextendedphasetransfO好
mations
3･lExtendedphasetransfOrmation
Letusconsiderasetoftwohelds⑩，ａｎｄ⑩2,ｅａｃｈ
(both)ofwhichmaybeaDiracorMajoranaiieldor
others：
⑩=(霊;）
AndweassumethaMhefreeiieldactioｎ
2.6Gaugetransfbrmations
InthissUbsectionweconsiderthetransfOnnation
→
propertiesoftheconstantheldsβandlhecolnplex
MaxwellfieldA似underthePoincar，egaugetransfOr-
nlations(2.1)．
WecaneasUyseefromthetransfOrmatiogproperty
ofFhm似u,thatthecomplexiieldstrenglh鈩似〃trans-
fbrmsas '魑=/仙叱ui4Mtwi）（31）〃必し＝－ｊｗ×抑"＋（似,入ダル＋(し,入云い，_ →→
→
whcrcweput(Ｗ)｡＝LJo｡＋；Ea6cル,whichisjust
arotatlonvectorinacomplex3-dimensionalspace．
isinvariantunderthefO11owingphasetransfbrmations：
Ⅲノーｅ－ｉ７ｍＬ （3.2）
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Ｈｅｒｅ７ｉｓａ２×２hermitianmatrixdefinedas
7＝αＥ＋ｊ６Ｉ，
FromthisfieldstrengthHmanditscomplexconJu‐●
gate鰯mwecanmakcIhefO11owinginvariants：
ｎm〆、，鍬､〆、，鰯､〆*純whereaand6arerealparametels，ａｎｄＥａｎｄＩａｒｅ
２×２unitmatrix(willbeomittedhereafter)ａｎｄthe
２×２representaIionofimaginaryuniM,respectively・
MathmaticaUyspeakmg,thosetransfOnnationsbelong
toanAbehansubgroupofU(2)．
Incidentally，anyquantitieslikem｢↑⑩ａｎｄ
⑰↑0ｍ⑪,…areclearlymvariantunderabovetrans-
fbrmaUons,sinceIhegeneratolsEandIconunute．
AndusingIheseinvariantsweconstructtheinvariant
actionL4fOrtheiieldAかTnkingthereahtyofthe
actionintoaccountwehave
LF〃… (3.3）
3.2ThegaugetheoIy
WeconsiderhereIhegaugedinhnitesmaltransfOr-
matlons
where２
c』=(等"ん＋影ハ
ノC＊＋丁魂､鋪p)9k"gmp．
6m＝－ｉ７ｍ） Ｊ⑪↑＝ｊ⑪↑７，
where
γ＝７位)。α＝α(z),６＝6(z）
K1isalealconstantand比＝Ｋ２＋iK3IfOrrealsK2
andK3
NexLusingtheaction(３３)ｗｅａｒｅｇｏｍｇｔｏｃａｌ‐
culatetheenergy-momenmmtensorfOrtheheldA作
Accodingtotheordmaryprocedure[9]wecangeteas‐
UyIheresult
TYleacUon（3.1）isnolongerinvaliantunderthese
transfOnnations・Howevenwecangettheinvariant
actionbymeansofthereplacementoflheordinary
derivativeam⑩mtheoriginalactionbythecovariant
one▽ｍｍｒ・Herethecovariantderivative▽mUrisgiven
by
▽ｍ⑩＝小Ｗ＋Ｍｍ⑪
ｗｉｔｈ
Ａｍ＝Ａ為十iA誌I，
wherM糸andA急aMworealgaugcvectorfieldsh
ordertokeepIheactioninvarianceunderthegauged
transfOrmationsthegaugefieldAmmusthavethe
transfOrmationproperty
2Ｋ,(ﾁ;ｉｉＪＷｍ＋葱､鍋､）
）C(八mみ、＋ｎｍＢｍ）
兀率(’;ｉｎ鰯、＋〃m埒､)-29Ｍ人，
四Ａ
＋
＋
ｏｒ
4(K`+K,)(ＦＷ－ｉＭ１ｍＦ…）
4(肝Ｋ２)(鴫噸-$脱蝋臓F…）
4K3(鴫醗、＋畷､犀、
;伽E1mF…） （3.4）
44ｍ＝８ｍ７． ｎＡ
3.3Invariantaction
TheiieldstrengthnmfOrlhegaugeheldAmcan
begottenbycalculatingIheconmnutator
＋
［▽片,▽m]Ⅵ＝jnmm
Thennmcanbewrittenas
ｎｍ＝F1lm＋jF1:mＩ
TYlisexpressionshouldbecomparedwithIheene屯y-
momenmmtensorfOrtheLolentzgaugefield(2.21)，
thenwefindthatbothenergy-momenmmtensorscoin-
cideif
ｗｉｔｈ ■上、ワニ、
幻
Ｕ
ｎ
Ｕ
Ａ
Ａ９斤，
パ
｜｜｜｜
脇鴫 １ｋ２
ｋ
Ａ
Ａｍｍ
ｎｏｎｏ Ｋ１＝２α1β１，Ｋ２＝０，Ｋ3＝－２α1β２．（3.5）
ZHerewearetIcatingthefieldin
momenmmtensoI；
aHatspacetimebackgroundButweusefblmallythemetricg片、’９代ｍｔｏｇｅｔａｓｙｎⅡnetricenergy-
3８ Shin-ichiNAKARIKI,YuichiKoDAMAandDaisukeYAMAMoTo
3.4Diraclieldasasource Thiscoincidence，togetherwithIhecoincidence
oftheenergy-momentumtensor,appearstoimplyan
equivalencyofthecomplexMaxwelltheoryreduced
fｒｏｍＰＧＴａｎｄｏｎｅｄｅｒｉｖｅｄｆｒｏｍｔｈｅｇａｕｇelheoly
basedonextendedphasetransfOrmationsIfso，we
canconcludelhatlheLorentzgaugefieldmustbegen-
eratedbyapairofatleasttwoDiracfields・HereIhe
tenn``ａｔleast，，meansthefactthatsincethecomplex
MaxweUfieldA似isaspecialoneoftheLorentzgauge
_ －
iield:ＡＡ…＝Ａ似＝＞｜肌沙wemayneedgenerally
moreIhantwoDiracfields．
Ｗｅｈｅｒｅａｓｓｕｍｅｔｈａｔｔｈｅｈｅｌｄｍ「ｉｓａｓｅｔｏｆｔｗｏ
ＤｉｒａｃｆｉｅｌｄＷ’ａｎｄｕ,2．Thenwehavethefbllowing
mvanantactionfbrthetotalsystem：
h=〃(;w▽ｌ;▽鵬wU-mw）
＋〃(等”鵬纒+二Ｍ辮輌+"）
（3.6）
Where⑪and7karegivenintelmsoftwo4-component
DiracfieldsJ1andU12andDirac，sgammamamces7D
by
⑩=($;沖diI鵬=(Ｗ)）
respectively
BythevariationalprinciplewecanderivethefO1‐
lowingequations：
（i7隊▽鷹－ｍ)⑩＝０，
or,interlnsofeachfield1,1ル２
ｉ７片(6膳＋Ｍルル１－ｍ⑫'＝Ｍ:７１V２，（3.7）
ｊγ脆(0府＋iAjW2-m⑫2＝－jA2W11，（38）
４Summaryandconclusion
lnthispaperwetreatewithamodelofPoincar6
gaugetheorywhichisreducibletoacomplexEinstein-
MaxweUIheory・ＯｎＵｌｅｏｔｈｅｒｈａｎｄ，weproposea
gaugetheorybasedonanextendedphasetransfOnna-
uon・Andwehaveshownthatboththeoriescancoin-
cideatleastfblmally・Accodingtothiscoincidence，
wemferthattheLorentzgaugefieldshouldbecreated
byapairofatleasttwoDiracfields・HoweveEwe
donotknowatthisstagehowmanyDiraciieldsare
neededThisprOblemmaybesolvedbyresea1℃hinga
gaugetheoryequivalenttoacomplexYang-MiUslhe‐
oly・Anyway,itseemstobeinterestingtodiscussabout
ablackholeofsuchsourcesasbemgabletocreatethe
Lorentzgaugeheld．
andalsofOrtheconlponentiieldsofcomplexMaxweU
field
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